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Introduction
Mortality projections throughout Europe forecast an increasing life expectancy over the whole age distribution. At the same time, population projections predict that European societies are shrinking. As a result, the old-age dependency ratio is rising. However, it is still not well understood how care risks will evolve. Care prevalence rates could not only increase through demographic trends but also through a relative increase in the number of elderly people who suer from chronic diseases, multi-morbidity, or dementia illnesses. Cross-European publications also state that these factors may bring people to rely more heavily on costly professional care services than on informal care (Lundsgaard, 2005; Häcker and Raelhüschen, 2007) . These developments might thus have a dramatic impact on public spending on long-term care services in European countries.
Up to today, the focus of most statistical publications in examining care-arrangementspecic demand lies on the eects of gender and age (see e.g. Huber and Hennessy, 2005) . Empirical studies have focused on the question whether informal care can substitute for professional health and care services to get an idea of how useful informal care provision is in relieving the government budget or whether the supply of formal care decreases subsidiarity. The interpretation of other determinants of either informal or formal care is often neglected although their impact on care arrangement choice is interesting in their own respect. While descriptive statistics lack conditional information such as the eect of a serious illness given the individual's characteristics, looking at the substitutability either helps to understand the determinants of only one possible care arrangement or mainly provides information on the combination of professional home-based and informal care.
To extent the ndings of the previous literature, I take a dierent methodological approach and examine the choice of care arrangement by a multi-stage analysis. In a rst step, I conduct a non-linear regression analysis to examine the individual's determinants of becoming dependent in the rst place. Thereby, the main interest lies in the impact of dierent diseases, of physical and mental limitations, as well as of health behavior. The focus of this paper lies on the analysis in the second step: I am able to jointly concentrate on the determinants of informal and formal care utilization instead of explaining one type by the other. After that, this model is extended to additionally look at the factors that inuence the probability of living in a nursing home in a European country for the rst time. Moreover, I can control for unobserved factors that inuence the choice between care arrangements simultaneously. In addition, the cross-European dataset allows me to examine the eect of public expenditure on long-term care arrangements in the same model context. To look at the impact of demographic change, I afterwards present dierent 4 simulations on the development of important care arrangement determinants.
My results show that receiving informal care only is more likely for married males and individuals with major limitations. The probability of professional home-based care increases with being a married female as well as with the number of minor impairments of the individual itself. A combination of both arrangements is more likely to be used with an increasing number of daughters and with a rise in minor and major limitations in everyday activities. The probability of becoming a nursing home inhabitant increases with being a single female, with income and owning a house as well as with one's own and the partner's limitations. Daughters are however an insurance against nursing home stays.
The simulation results show that the development in frailty will have a decisive inuence on the future structure in care arrangement choice.
In the following, Section 2 provides a literature review on economic publications that deal at least partially with the determinants of care arrangement choice. Section 3 describes the dataset and variables of interest and illustrates the dierent steps taken in the regression analyses. Section 4 presents the model specications and the empirical assumptions before the results are presented in Section 5. Simulation results for demographic change are illustrated in Section 6. Section 7 concludes.
Literature review
The literature which looks at the question whether certain types of care arrangements are complements or substitutes to each other 1 , brings about piecewise information on the signs that can be expected from the determinants of the choice between care types:
Empirical works with European data have been conducted by Bolin et al. (2008) and Bonsang (2009) . Both papers are based on SHARE data. They use a sample of single individuals who might receive care from their children or grandchildren. Bolin et al. (2008) do not mention the coecients of other determinants than the one that indicates the relationship between informal and formal care. However, Bonsang (2009) reports that informal care receipt does increase with being female, living alone and with the age of the elderly. Income has a positive eect while the eect of wealth is not signicant.
1 Overall, policy conclusions state that encouraging informal care can indeed relieve nancial distress for public expenditure programs on long-term care as most results illustrate that informal and professional home-based care are substitutes to each other (Pezzin et al., 1996; Johnson and Lo Sasso, 2002; Van Houtven and Norton, 2004; Charles and Sevak, 2005; Viitanen, 2007; Bolin et al., 2008) . However, when a measure of disability is taken into account, estimates show a complementary relationship between the two alternatives (Bonsang, 2009 ).
The proportion of daughters benets the probability of receiving informal care while an increasing distance to the nearest child is a disadvantage in this respect. In addition, informal care receipt increases with the degree of disability. The inclusion of this last variable shifts informal care to be a complement to paid domestic help and personal care. In this second regression on professional home-based care services, age has again a positive eect. The eect of income is positive but the one of wealth negative. Living alone increases the utilization of paid domestic help in housework. Disability has again a positive eect.
The only empirical information on the determinants of institutional care stems from the US literature on the question whether informal or professional home-based care can substitute for nursing home care (Johnson and Lo Sasso, 2002; Van Houtven and Norton, 2004; Charles and Sevak, 2005) . All three studies use data from the Asset and Health Dynamics Among the Oldest-Old Panel Survey (AHEAD) which is designed to survey the oldest-old part of the Health and Retirement Study (HRS). The results are similar in most respect. Individuals who are widowed or living alone have a higher probability of living in a nursing home. This likelihood also increases with age, the number of ADL or IADL needs 2 , the number of chronic conditions or mental impairments, and with a higher educational degree. Income has a negative impact while wealth has dierent signs over the publications. The coecient on gender is not signicant.
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A comprehensive empirical study that explicitly looks at the determinants of care arrangements and not at their substitutability has been conducted by Kemper (1992) . He uses US data from the Channeling experiment and puts weight on estimating the determinants of formal care as well as on those for visiting and in-household informal care use. The results illustrate a strong increase in all care arrangements with a rise in the number of ADL impairments. This is also true for comprehension and behavioral measures of care needs. Being married and having children leads to an increase in informal care and has a negative impact on formal care. Income has the opposite eect though. Two-part models are used to look at every of the three types of care separately but estimators are not adjusted to the correlation between the error terms of care arrangements.
Some of these publications also include regressors to look at the eect of public long-2 Activities of Daily Living: Bathing, dressing, transferring from bed or chair, toilet use, walking, eating. Instrumental Activities of Daily Living: Ability to use telephone, shopping, food preparation, housekeeping, laundry, responsibility for own medications. 3 Signicant determinants of informal care are: being male, hispanic, single, age, wealth (negative), education, the number of children, ADL (negative) and IADL needs (positive) (Johnson and Lo Sasso, 2002; Charles and Sevak, 2005) . Signicant determinants of professional home-based care are: being male, age, and more than a high school degree of a child (Van Houtven and Norton, 2004) .) term care programs or expenditure. Kemper (1992) nds that a state-specic home care program decreases the probability of receiving informal care but benets the receipt of professional home-based care. The results of Pezzin et al. (1996) show that public home services encourage single individuals to live independently. The probability of living in a nursing home drops. However, Pezzin et al. (1996) emphasize that the substitution eects are only small. Van Houtven and Norton (2004) nd that Medicaid has a positive eect on the probability of receiving institutional care. However, Kemper (1992) and Charles and Sevak (2005) cannot conrm this nding when additionally controlling for having a longterm care insurance. Viitanen (2007) Overall, this paper contributes to the existing literature in several dimensions. First, the analyses take a close look at the triggers of long-term care dependency, namely at several diseases, at limitations in ADL and IADL and most importantly at the frailty of spouses and partners which is likely to have a huge impact on long-term care arrangement choices. Second, it provides information on the determinants of informal and professional home-based care without concentrating on their substitutability. The bivariate probit model also allows me to control for unobserved factors that jointly aect the choice between both care arrangements and enables the interpretation of the eects on combined care services. Third, it is the rst time that the determinants of institutional care are examined in an empirical analysis with European data. Fourth, the paper studies whether public expenditure on professional home-based as well as on institutional care exerts an incentive to increase the demand for those services. Fifth, the estimated parameter values are used to simulate the eect of demographic change on the distribution of individuals over care arrangements. provision. Figure 1 presents an overview of the sample compositions in the dierent estimation steps that are examined in this paper. 5 Descriptive statistics for all variables can be found in Table 6 in the Appendix.
For
Step 1, the sample consists of 10,647 individuals who are older than 50 years and who either live together with their spouse/partner or alone. They may suer from impairments in ADL or IADL. If they need help in any of these activities, they answer which activity that is. To estimate the individual probability of becoming dependent on caregiving, I construct a dummy variable which equals 1 if an individual has received help in any of these categories in the last year and 0 if otherwise. I use this way of measuring as it is the most objective assessment of long-term care needs that is available in SHARE data. The question on which type of care an individual receives is subjective and does not necessarily imply that individuals are physically or mentally in need of long-term care.
Therefore, it is less suitable for estimating the determinants of becoming disabled in old age.
Descriptive statistics in Table 1 show that among all individuals in the dataset 11.3% need assistance in ADL or IADL tasks. Among these, 43.4% report that they received informal care (inf ormal i ), 25.1% either receive professional personal care, paid household help or meals on wheels (f ormal i ), and 3.4% say that they have lived for at least some time over the last year in a nursing home (nursinghome i ). ADL needs occur more often ( 1 if respondents answer that they receive informal care, the second one equals 1 if they receive either professional personal care, paid household help or meals on wheels. It is possible that respondents receive help from informal and formal sources of care at the same time or no care at all although they need help in ADL or IADL. 6 Contrary to the regression equation in Step 1, I do not divide the estimation procedure in the BPM (
Step 2) into one for men and one for women as this would result in a too low number of observations in the care arrangement categories. To examine the determinants of care service choice, I estimate the BPM only for those individuals who are disabled according to the objective measure which is used as the dependent variable in Step 1. This is necessary to identify eects of care arrangement choice after the individual has become disabled.
Otherwise one would not know if the observed eect was due to the need of care in general or due to the type of care provided.
Dierent groups of independent variables are used for the risk-of-care regression in
Step 1. In the former individual and family characteristics like age, gender, and being married are included. The reference groups are being male and being alone, namely single, widowed, separated or divorced, respectively. The number of children is also included as having children is a very important aspect of everyday life. Moreover, the equation contains information on health behavior through information on smoking and years of smoking. In addition, SHARE allows me to control for multiple diseases from which the individual suered in the past or is still suering today. 7 The sum of the number of years in which the respondent lives with these impairments is included as well. This group also contains a dummy variable which equals 1 if the individual ever had depressive symptoms. To control for cultural dierences between European countries, a set of country dummies is included. Germany serves as the reference group.
The two regression equations on care type choices in the BPM (
Step 2) contain independent variables for gender, being married, an interaction term of both dummies, age, and the number of children. As an additional family characteristic, homeownership is included. The individual monthly income (earnings and transfer income) in thousand euros and household net wealth in million euros are inserted as nancial control variables.
Furthermore, health variables are used but not as detailed as in the care-prevalence-rate regression equation. I also control for ever having had depressive symptoms. The number of ADL and IADL needs are added together with information on having a spouse or partner suering from any of these impairments. Again, country dummies are added.
In the multivariate probit model (MPM) in Step 2a, I add another equation to the two-equation system of the BPM (Step 2). The dependent variable of the third equation equals 1 if individuals live temporarily or permanently in a nursing home. Only individuals living in private homes have been included in Step 2 so far. However, as this paper deals with the determinants of care arrangement choice, it is important to include individuals that chose institutional care because neglecting these people could bias the results on the care type choice alternatives in private homes. The regressors of the third equation are the same as the ones of the rst two equations in the BPM. However, a MPM has to be used for estimation.
Step 2b repeats Steps 2 and 2a but only for those countries who report their public expenditure on professional home-based and institutional care. Data is taken from the OECD Health Data 2009 which was collected from European national statistics. As data is only available for eight of eleven SHARE countries in wave 2004 the analysis is restricted to Austria, Germany, Sweden, Spain, France, Denmark, Switzerland, and Belgium which leaves us with 939 observations for the BPM and with 946 observations for the MPM. 44.22% of dependent individuals receive informal care and 27.63% use professional homebased care. Institutional care is only used by 3.15% of the sample. These expenses are included instead of the country dummies and are measured as a percentage of national GDP. Relatively higher public expenses for a certain care arrangement could exert an incentive to choose this type of care more frequently compared to countries that do not spend as much of GDP for this kind of service.
Empirical methods
For a comprehensive empirical analysis, I start in Step 1 with conducting a logit analysis which regresses the dummy that indicates if an individual has any ADL or IADL needs (care i ) on individual and family characteristics (x i ), health conditions (hc i ), health behavior (hb i ), and country dummies (cd i ) to gather information on the factors that inuence dependency in the sample. As only a restricted sample of care recipients is used in the BPM (Step 2), this rst information is important for understanding the process of exogenous selection into long-term care dependency
Multinomial logit regressions would be one possibility to conduct research on questions of care arrangement choice. However, informal and professional home-based care utilization, for example, are not mutually exclusive. Therefore, a multinomial logit model could only be used if a third choice was introduced which contains all individuals who use a combination of the two. But the strong independence-of-irrelevant-alternatives assumption would be violated "`by design"' because the choice between any two alternatives would not be independent of the third one. Therefore, the bivariate probit estimator is used 
This model corresponds to Model 6 in Maddala (1983) and is identied, although the idiosyncratic errors are allowed to correlated with each other, because the coecients of the right-hand side dependent variables in Model 6 are set to zero. The model is estimated for those individuals who are in need of long-term care according to the measure used in
Step 1.
The literature on testing whether informal and formal care are complements or substitutes has shown that there is a relationship between informal and formal care arrangements. Controlling for endogeneity bias in those regression models does not solve the problem of unobserved preferences for care arrangements that might be decisive for the choice of one arrangement or the other. An important feature of this model is that the sys-tem takes into account that the error terms of both equations can be correlated with each other. The covariance matrix of errors then illustrates to which extent unobserved preferences and unobserved factors that inuence both types of care aect the choice between them. Neglecting heterogeneity would lead to omitted variable bias as the idiosyncratic error (ν ij ) would be correlated with some of the exogenous regressors. A Wald test on the null hypothesis H 0 : ρ = 0 indicates whether univariate probit equations would be sucient for estimating the determinants of care arrangements. If the null hypothesis is rejected, separate probit equations lead to inecient coecients. Table 3 in Section 5 presents the bivariate predicted probabilities on either using only informal or professional home-based care, a combination of both, or none of these services.
Individuals who receive any kind of nursing home care are dropped from the sample. If they were included they would bias the results as institutional care is not added as a separate choice so far.
The main focus of this paper is on the bivariate probit results of Step 2 which examine the characteristics that aect informal and/or professional home-based care. However, it is important to take all possible care arrangements into account when examining the choice between them. Therefore, Step 2a also presents regression results when individuals live at least temporarily but also permanently in a nursing home. In the vast majority of microeconomic datasets, nursing home inhabitants are usually not surveyed and exogenous selection is a serious concern. In SHARE, respondents are randomly chosen by their telephone numbers (Börsch-Supan and Jürges, 2005) . Therefore, only 3.4% of observations answering the SHARE questionnaire are nursing home inhabitants. Although the share of care recipients among the population aged 65 plus lies between 2.4% (Netherlands) and 7.9% (Sweden) in the year 2000 (Huber and Hennessy, 2005) , this is only a small number of observations for the purpose of estimation.
9 To mitigate this shortcoming, I use the calibrated weights from the main and vignette samples that are provided by the SHARE group as these account for the underrepresented institutionalized population.
Nevertheless, I handle this extension to nursing home patients as a rst attempt to learn more about the determinants of choosing to live in a nursing home.
9 The diering percentages mainly result from institutional dierences in the countries' care-insurance systems.
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A MPM has to be used for estimating this three-equation system. The model reads informal i1 = γ 01 + if c i1 γ 11 + fra i1 γ 21 + cd i1 γ 31 + η i1 formal i2 = γ 02 + if c i2 γ 12 + fra i2 γ 22 + cd i2 γ 32 + η i2 nursing home i3 = γ 03 + if c i3 γ 13 + fra i3 γ 23 + cd i3 γ 33 + η i3 (4) if care i = 1 and the error terms are allowed to correlated with each other
The GHK simulator (Geweke-Hajivassiliou-Keane smooth recursive condition simulator) is used for estimation by Stata's mvprobit command (Cappellari and Jenkins, 2003) . This simulated maximum likelihood (SML) estimator generates unbiased simulated probabilities which are bounded between 0 and 1 and are at the same time more ecient than other estimators used previously for this purpose (Börsch-Supan and Hajivassiliou, 1993) . The literature on these models suggests to use the square root of the sample size as the number of draws for the GHK simulator to render simulation bias negligible (Hajivassiliou and Ruud, 1994) . I estimate the model with 150 Halton draws which more than fullls this rule of thumb for 1,202 observations. Thus, in this model for a sample size of more than 1,000 observations, the seed that is taken to choose random numbers from the multidimensional normal probability distribution function for which the simulated probabilities are calculated does not pose any problems (Cappellari and Jenkins, 2003) .
Step 2b again uses the bivariate and multivariate probit models. The only dierence lies in the regressors included into the model. The country dummies are exchanged with the country-specic expenditure for professional home-based care and for institutional care which is measured as a percentage of GDP. In addition, the sample is restricted to those countries for which expenditure information is available from the OECD Health Data 2009, namely Austria, Germany, Sweden, Spain, France, Denmark, Switzerland, and Belgium.
5 Determinants of the choice of care arrangement Table 1 presents the individual marginal eects of the regression analysis in Step 1 which examines the impact of individual and family characteristics, of health behavioral variables and of frailty measures on the likelihood of needing assistance in ADL or IADL. The results illustrate that gender does not have an eect on becoming dependent when controlling for diseases. The eect of age is, of course, positive. The negative health behavior eect of smoking conrms ndings in the health literature that healthier people smoke while those being already ill do not start it. Illnesses that increase the probability of needing care for women are hip fractures (19.1 percentage points (pp)), strokes (18.4 pp), arthritis (7.4 pp), asthma (6.4 pp), diabetes (5.4 pp), osteoporosis (3.9 pp), and depressive symptoms (2.7 pp). Men mainly are dependent when they had a stroke (19.1 pp) followed by osteoporosis (18.3 pp), hip fractures (8.5 pp), arthritis (6.4 pp), heart disease (6.1 pp), and depressive symptoms (5.5 pp). High blood cholesterol and gastro-intestinal diseases seem to exert a positive eect on health behavior as they decrease the probability of needing assistance (−3.8 pp). While strokes heavily constrain physical as well as mental functions, most of the illnesses mentioned here restrict physical mobility. One should further note, that heart diseases do not have an eect on the women's probability of becoming dependent but only on the men's.
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The bivariate probit results (
Step 2) are presented in Columns (1) and (2) of Table 3 . 10 However, to examine the eects that individual and family characteristics as well as ADL and IADL impairments have on the choice of dierent combinations of care arrangements, most interest lies in the marginal eects of choosing either only one (P r(inf ormal = 1, f ormal = 0; P r(inf ormal = 0, f ormal = 1)), both (P r(inf ormal = 1, f ormal = 1)) or none (P r(inf ormal = 0, f ormal = 0)) of the possible care arrangements in Table 2 .
The Wald test on the correlation of errors between the two equations in the BPM rejects the null hypothesis of separate regression equations on the ten-percent level. Therefore, there are unobserved factors like preferences and unobserved health and frailty that have an eect on both types of care arrangements and controlling for the eects is important. The positive sign of the correlation coecient Rho 21 indicates that both care services are aected in the same way by the unobserved information. Single females have a higher probability of receiving informal care only (Column (2)) compared to married or single males. Married females have a 3.8 pp lower probability though. Compared to single males or females, married men have a higher probability of using informal care only while the probability is lower for married females. Women seem to have better access to informal caregivers if they are single. The picture is the opposite for using formal care services only. Women who live on their own as well as married males have a lower probability of receiving formal care only. The results for married males in particular are in line with the expectation that wifes who are usually healthier and younger than their husbands provide informal care to them. On the other hand, husbands seem unable to insure their wifes against the utilization of formal care. Age has a negative eect on receiving no care at all and a positive one on using formal care only or a combination of both care arrangements. Only the number of daughters exerts a positive eect on receiving both, informal and formal care while it becomes less likely to receive no care although it is needed. The number of boys is not a signicant determinant. Total income does have a positive eect on using informal care only and decreases the probability of receiving no care although it is needed. As I cannot nd a signicant eect for homeownership and wealth, it is unlikely that this eect is due to a bequest motive. The probability of receiving informal care only decreases by 9.5 pp for an additional ADL impairment of the spouse or partner. It is the probability of receiving no care at all which heavily increases in this case by 12.8 pp. Thus, couples who are both impaired at the same time seem to lack adequate care. With an increase in the individual's own ADL limitations, the probability of using informal care or a combination of both care arrangements increases by 8.7 pp and 3.4 pp, respectively. At the same time, the probability of receiving no care at all decreases by 11.4 pp for one further ADL limitation. As far as an additional IADL need is concerned, this probability is also falling by 5.2 pp while receiving both care types and using formal care services is more likely by 3.8 pp and 2.7 pp, respectively. This last eect implies that paid household help is responsible for this increase. For the MPM (Step 2a), Table 3 presents the multivariate probit results in Columns (3) to (5). The Wald test on independence of the three equations rejects the null hypothesis that the correlation coecients are jointly zero. Rho 21 shows a positive correlation between the informal care equation and the one for professional home-based care like in the bivariate probit case. Rho 31 and Rho 32 have a negative sign which indicates that unobserved factors work into opposite directions for home-based and institutional care. The diverging eect is smaller between professional home-based and nursing home care though. (1) and (2)) and the multivariate probit approach (Columns (3) and (4)) of the informal care and professional home-based care equations are compared to each other. The results of the BPM are thus robust to including another care arrangement.
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However, the MPM additionally provides information on the determinants of living at least temporarily in a nursing home. Females who are without a partner because they are either single, widowed or divorced have a much higher probability of having had a nursing home stay during the last year than males. If females are still married and living with their partner, this probability is negative. It is likely that the strong eects for women stem from their higher life expectancy. Nevertheless, the coecient of age is not signicant in the nursing-home equation. The number of daughters that an individual has is an insurance against a nursing home stay. Surprisingly, house owners are much more likely to stay in a nursing home. Total income does also increase this probability. This second eect is in line with what one would expect as staying in nursing homes is very expensive.
If the partner suers from ADL impairments the probability to reside in a nursing home rises. The negative eect of IADL needs of a partner stems from paid household help as it increases the probability of professional home-based care only.
12 In addition to these eects, the individual's ADL and IADL impairments increase the probability of nursing home care. This is also true for having ever suered from depressive symptoms.
In
Step 2b, I exchange the country dummies with the share of GDP expenditure on home-based and institutional care. Table 4 illustrates that the probability of receiving informal care alone is decreasing in countries with relatively higher public expenditure on professional home-based care. However, the eect is small. If expenditure increases by 1 pp, the probability to receive informal home care only will decrease by 0.159 pp. Thus, the public expenditure's impact is much less than in the analysis of Viitanen (2007) . At the same time, the probability of receiving help from professional services at home is increasing by 0.124 pp. Choosing both care types becomes more common as well, although the impact of benets are not as pronounced as in the case of receiving formal care only. The results from the MPM (Table 5 , Columns (3) to (5)) also show an increase in professional homebased care services. The share of GDP expenditure on institutional care also increases the probability of using this type of care arrangement but does not raise nursing home care use.
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12 The results that present separate regression equations for paid household help and personal care at home are available on request.
13 Reversed causality would only be problematic in this case if a larger share of individuals from a 20 184.42 Standard errors in parentheses; * p < 0.1, * * p < 0.05, * * * p < 0.01 All columns present conditional marginal eects of a bivariate probit model. Example: Conditional on receiving no professional home-based care, the probability to use informal care increases by 7.7 percentage points (pp) for any additional ADL needs holding all other covariates at their means.
European country comes along with a higher share of GDP expenditure. However, descriptive statistics not presented here show that this is not the case in this sample. These ndings correspond to the statement of Huber and Hennessy (2005) who state that professional home-based care is more supported than institutional care. On the one hand, this implies additional public expenditures. On the other hand, care recipients become more independent and the caregiving burden of families, that comes along with economical and emotional costs, can be relieved. The goal of European social security programs is to insure their citizens against the risk of care in the sense of preventing poverty, bad quality care, and to avoid the neglect of care opportunities because of high costs for the care recipients and their families. However, it is important to note, that the private costs of individuals nevertheless are likely to increase with the choice of professional services as the care insurance does not cover all costs as long as individuals are not dependent on the basic security level (Keese et al., 2010) .
The impact of demographic change
To predict the impact that demographic change may have on the choice of care arrangements in this sample, this section presents how the proportion of individuals using either informal care, professional home-based care, or institutional care will develop if their determinants change in magnitude. The simulations are based on the estimated parameter values of the MPM of Step 2a and, for the simulation of public expenditure on care developments, Step 2b. I look at three dierent main scenarios which I afterwards combine in a scenario in which all dierent changes are jointly included. Figure 2 presents the conditional means of the simulations. In the baseline scenario (0), the situation in the actual sample is shown: 44.8% of individuals are predicted to receive informal care while 25.7% use professional care at home and 3.3% professional services in an institution. The prediction procedure is reliable as these results are very close to the descriptive distribution over these care arrangements. 14 In the rst scenario (1a -1b), I reduce the number of either daughters or sons by one. Although the number of children is already low in most European countries, this simulation can also represent a reduction in the number of available caregivers among own children. The increasing labor-force participation of women may lead to a reduction in the amount of informal care that daughters can provide to their parents (Jenson and Jacobzone, 2000) . Figure 2 shows that if the number of daughters reduces in the future, the utilization of care at home will drop while the use of institutional care will rise. If 
Conditional mean Demographic scenario

Informal care
Professional home-based care Any nursing care
Note. Own simulations based on the estimated parameter values of the MPM of Step 2a and, for the simulation of public expenditure on care developments, Step 2b.
the number of sons declines, informal and professional home-based care services will be reduced less than in 1a but institutional care will only increase to a low extent. Indeed, Langa et al. (2001) nd that sons have an important gate keeping function for parents to receive formal care services. Thus, the number of individuals to whom care is not available will increase if less children are available to organizing long-term care.
In the second scenario (2a -2c), the number of ADL and IADL needs of the care recipients are increased by two but only up to the possible maximum number in limitations of six (ADL) or four (IADL). This scenario represents more severe disability in old age and therefore an increased need for help. It is in line with the so-called "medicalization hypothesis" (Verbrugge, 1984) . According to this hypothesis, the increasing life expectancy will lead to a higher demand for long-term care services and thus comes along with a worse age-specic health status and increased care prevalence rates. The conditional means of the three dierent care arrangement equations show that an increase in the impairments in ADL or IADL of the care recipients themselves have a very strong eect on all care arrangements (2a, 2b). Increasing the overall needs in ADL would increase informal care by 6.9 pp and nursing home care by 3.8 pp. The utilization of professional services is mainly aected after a possible rise in IADL needs. Professional care at home increases by 7.5 pp and institutional care by 4 pp. If both scenarios of frailty are considered together (2c), institutional care will be the most likely care arrangement in the future and will rise by 18.7 pp compared to the baseline scenario (0). As the old-age dependency ratio throughout Europe further increases, it is likely that the public expenditure on long-term care increase as well. I follow Jacobzone (1999) and increase the public expenditure as a share of GDP on professional care at home by 0.813% and the one of institutional care by 1.24% in scenario 3. These percentages represent the mean development in the share of public expenditure that is forecasted under a constant utilization of these care arrangments until 2020 for those countries who are considered in this OECD publication and in SHARE at the same time. 15 The percentages of care recipients in the dierent care arrangements does indeed change very little. Here, professional home-based care will react most and will increase by 2.3 pp. Informal care stagnates. Overall, it becomes clear that the development of care prevalence rates and the frailty of individuals will decide on the structure of future care markets. Thus, it is crucial to discover trends in frailty as early as possible.
Conclusion
This paper has taken several steps to present a comprehensive analysis on the determinants of becoming a care recipient and on the choice of care arrangements. First of all, the analysis on the determinants of becoming an individual which needs care in any ADL or IADL activities illustrates that only age and the diseases from which individuals suer have an eect. Strokes and limitations due to bone-related diseases exert the main impacts on men as well as women. Secondly, I jointly examined the determinants of three dierent types of care arrangements, namely informal care at home, professional home-based care, and nursing home care. Bivariate and multivariate probit models have been used for this purpose as they not only estimate the eects jointly for all three outcomes but also allow the researcher to control for unobserved preferences, health and frailty factors that are very likely to have an impact on the choice of care arrangement. The probability of receiving informal care only is increasing with being a single female or a married male as well as with income. In addition, ADL needs have a positive eect. Receiving professional home-based care is more likely for a married woman and additionally rises with age. The positive eect of IADL limitations represent the increased need for paid household help. A combination of both care arrangements is less likely for singles but increases with age and the number of daughters. IADL and ADL limitations are both signicantly positive. Living at least temporarily or even permanently in a nursing home increases with being a single female which is a result of the higher life expectancy of women. The choice of this kind of care arrangement also increases with income and being a house owner. On the other hand, it decreases with the number of daughters. Daughters seem to be an insurance against nursing home entry. As far as the eects of frailty are concerned, the probability of living in a nursing home increases with the number of ADL limitations of the partner and with a rising number of own ADL and IADL needs. If the partner suers from IADL limitations the eect is negative. This will be a result from the couples age composition if the husband is older than his wife and the rst one to become dependent on help. Unfortunately, the number of care recipients who live in a nursing home is quite low in the dataset which is the case for most microeconomic surveys. Thus, their determinants have to be interpreted with some caution as exogenous selection cannot be solved by the researcher. However, the share of nursing home inhabitants in European populations will even increase due to the shift in the age structure only. Therefore, nursing home inhabitants should be included into the sampling procedure of datasets with more than the basic information on individual characteristics. This would allow researchers to analyze questions on nancial and insurance issues which are especially important for further research on social assistance expenditures and precautionary savings.
When public expenditure data have been introduced into the analyses, results illustrated that individuals who live in a country that expends a relatively higher share of GDP for professional care services are more likely to make use of it. Therefore, individuals seem to react to the incentive of subsidies here although professional services do also increase private expenditure when using these services.
The simulation results illustrate that future research needs to scrutinize the development in future care prevalence rates. This is on the one hand important to plan investment in care infrastructure. On the other hand, public expenditure on dierent care services can be channeled to set incentives in its choice according to the societal preferences and the nancial sustainability of care insurance systems. 
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